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Micyovmve Radlo Belsy and Coaxisl Csble in the Soviet Bloe ~-
Plans, Progress, upd Problems

£ m%ragﬁctiog

in visw of the stambtegic imporkance to the Soviet Bloc of mainlive tele-
conmanications facilities using microvave radio relay and coexisl ceble, en
ovar-asll assocoment is needed of the present stetus of such facilities and
pluns for their extension. This repoxt, prepared by the Electromles and
Telecommulestions Subccomitiee of the EIC, preseants such an ascossment of
development, production, end operstional deployment espscis of mlcrovave
vadlo relay spd cosxial ceble fecilities end their sssocisted waltiplexing
equipesat. The repoxt yepresents a summary of evailaeble information, &
congideration of possible provlems facing the Soviet Bloc in this field, and
the identificstion of information end research gaps.

For the purposes of this report, meinlirs fecilities lncluds those Lines
uning any of the followlng: '
5. Hicvowove vadio relay eguipment having & potential capacity of
one television chsnnel sndfor 24 ox moze telephope chewnels and oper-
atipg et frequspcics ehove 1,500 me/e.

#. Coaxisl eable equipment having & potentlsl cepacity of omo
television chennel evd/or 24 or move telephone chuaunels.

¢. KEuldiplexing equipment cepable of combining 60 or more tele-
phone chernnelds.®

IT. Repecszch and Development,

Eedio roley equipment wes developed by Germany for use in World Wer II,
sud simee them the USSR hes become svere of its sdventages which include
secarity, suti-jemming, end frequency econsmy. In opdey to inexcase thely
commundeaticas cepacity, and to prowide fecilities for television, the USSR
a5 well as Bast Cermeny end Hungevy, bes developed wicrowesve systems of iu-
exsasingly higher capsaitien.

whe Soviets first developed the Strela M, a 2L-telephone chanmel system
oporating in the 1769-1955 m/a bend, sad the Strels T, a sinilar equipsent
et without telsphone chzpnelling equipsent vhich provides one broad-band
chennel. for television trensmissicn over distencos of about 300 km. Socu
after, the Soviets deweloped the Strele P, more camaoply called the R-60/120,
Trom & combipetion of the Strela M end Strels T. Operating in the 1,600-2,000
se/s bawd, the R-60/i20 provides ome television video chapnel in one directlon
&% 8 $ine vhich is vewersible; end ore television stund chennel in both direc-
tiong &% the smme Wiwa. In addition, chzmpelling equipment csn be added to
the HE-~60/120 o provide up to 120 telephone chonnels, esch of which cap be
copverted to coversl telegreph chennels. The R-60/120 is destigned for multi-
channe). telsphone service uwp o 2,500 km. and televiaion pictuve trensmlission
up w0 1,000 k.

e letest Sowiet dovelopment in mlerowave equipment is the R-600 or
Voops, ™ deaigped for television and telephone transmsissicps up to 5,000 k.
Tt 18 denigned for operstion in the frequeuncy bend of 3,400 to 3,900 mc/s,
snd provides upe duplex television chennsl, and uwp to 1,200 telephons channels
in te flret phess of installation. Evenitualiy a cepacity of up to thxee
dunles television channels snd sbont 3,840 telephons chamnels is envisaged.
Mshough the developrent of the Yesua is xeported to bave beem completed, there
is indicaticn of comtimming research end development work om certelin sections
oy components of the Veszaa abmed ot relivemont of the system end a resultant
Inproverant in peciorm@ance.

Fren ¥ %0 BN, sixby word-per-mimite teleiype cheanels cen be substituted
for esch telephone cherpel. Unless stated othervige, & telepbone chanpel is
considered to be duplex.

#%  Por the pwrposes of this peper, one Vesea wpit is defined as one broed-
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The need for wide-band multiple-channel communications systems has
stimulated Soviet interest in waveguides for long-distance communieation
links. As early as 1950, the BK¥X¥XK USSR started research on waveguide
systems. Laboratory experimentation in 1956-57 prepared for the development
of a waveguide system for inter-clty serviece., An installation between
Moscow and Gorkiy, & distence of approximately 300 kilometers, was planned.
In close association with these practical applications, theoreticel
investigations and basic research are continuing.

The Soviets will probably expand their Wasic research and experimentation
on waveguide systems in the next few years., They are aware of the desirable
security features as well as the capability of handling extremely high
bandwidths, that is, in the order of 1,000 megacycles per second. ©Such

a capacity is not offered by existing commumication mediums.

Efforts to extend the usable portion of the electromagnetic
spectrum for use in communications may result in a technological
advance In this field. Soviet work in the millimeter and submillimeter
wave regions is belleved to be in the research rather than in a
developmental level at this time. Use of these higher frequenciss
for communications would result in great increases in usable

bandwidth.
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For use with the R-60/120 system, the Soviets have develcped the
EER 30/60 end the E-60 frequency-division maltiplexing equipment, which permit
the simltensous hondling of up to 60 telephone channels. For the higher-
ceparity Venna system, Soviet mmltiplexing systems K-600%, K-900, and X-1920
ave under developmant to hendle maltichannel telephone signals. In oxder to-
utilize the Vesna equipment to its fullest capeeity for telephons service,
high-capscity multiplering equipment is essential. Although technological
yroblemeg ave inberent in the dewelopment of cosplex elsctronic equipment, the
Soviets have delsysd in the development of this equipment longer than would
nopnally be expscted. The excessive delay probadly is s mabier of priority.
The Soviets sre krown to have given prefexence to the development of equip- mueh of
ment for military yuyposes. For exsmpls, for o mumwber of years thelr Lest &t
ressaych and, %yelomant efforts vere directed o the iwprovement of itheir research ¢
Fedar, nf:/r?éms‘ %, How that Sevlet-zedsrs csu compare with these of devefspmont
any other cminbry, ond-bave beta instelled in large pumhers, 1t is ressonsble Capabelsfng
to expect thet WS eforty of o-Sovist engineers and-technieiens formerly ..
drected 2o zedor design will be divected to itemn lover on the priorlty list. "W”‘W“VI
Thepe mey vell include the Soviet micrownve system, refinement of the Vesoa,
eod Lts associsted miltiplexing equipment.

208N onr)

In Fast Germeny, development of micrownve equipment has continued since
World Wer ¥X. The East Germans have depigned e varlety of models desigrated
the B¥G series, the lebest of vhich is the RVB-958, the East Gexmen counter-
part of the Vesna. Roth hawve the same desigun-potential chemnel cepacity.
Mthough the development of the RVG-958 wes scheduled for completion by 1960,
it probably will not be completed until 1962. This can be attributed in large
measuve to the shortage of technical persomnel in East Germany, brought about
by the high vate of defection to the West.

Tae development of miltdplexing equipment for the RVG-958 probsbly will be
a major problem, slthough such & sst is reported to be under laboratory develop-
Doat. So far, the V-60, a 60-chamnel set, is the highest capecity unit upder
development in Bact Cexmany. Somd)d¥perimental models of the V-60 have been
produced heViR-Theme ek, Bautesa, tat they bave not functioned astis-
factorily vhen {ested ou cable linss. This equipment ves Lo be available for
instellation fn 1959. Indications are, however, that avallability will-be de-
layed wntil An-1961. These earfp medelr fave not 4, VO
Satcrtectory 1, .,f',';f Ccgese o COrONTEIE oo, oo Eatirely

T By, ool (oo vt 1958 e 0 SUHEY S a1 mlitary
miexounve sets were deaigved smd prototypes produced. Later, dsvelopment begen
cn the PH-2L,% a 2b-telophore charmel fixed set designed for civiliem usa, which
was pattorned after Swise Prown-Boverl equipment. Later refinements led %o the
¥-28. As a result of this experience in development and productiocn, reports
indicate an egreczent vas reached in 1959 betwesn Bungary snd the USSR uader
vhich Enngavy, by 1963, will develop s move modern, broad-bend type of micro-
wave equipzent heving o capscity similar to the Vesna and the EVG-958. While
weports clso indicete that scme of these sets, called the GIT/LOCOME have beco
rroduced sliveedy, it would seenm thet this was eccamplished from the Vesws
Fluns and specifications hended over by the Soviets, snd that these ssts ere
intended for teet wmd dovolopment purposes inaswich ms further davelopnent,
pussibly for inprovesent or refinement, opparently is being continuwed.

There eppesrs 0 be litile sctivity in the field of cosxie) cadle develop-
rent at the present tiwe. Hest Bloc countries have completed develogment or
have had seesos to cowpleted studles on the difPevent types of cosxial cables
cnd their reletive merlts. The limited use of comxial ceble For high-capacity
transiesion systems sppesws to result fram s problem of production.

haoyE NG 2088

w Although the designation K-600 has not been reported, 1t i bs=lieved that
equipment foy meltiplesing 600 telephone chenpels will be developed.
#% The Pi-2 series includes three models, the A, C, apd L.
- There ave 2 models of this equipment, the GFE/U000/500 for tropsaitting
tei{;ghme and television signsls snd the m/*mm/& for trenssitiing TV signeis
only. :

oy
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Because of the inherent security against intercept and observation,
once lald, a coaxial cable 1s difficult to locate. Unless mentioned in
open literature during the planning or review stages, it is doubtful that
details of cable instgllatlions will be disclosed to Western observers,

The work on coaxial lines and ellied equipment does not receive the fanfare
given to achievements in other fields of communications improvement and
development. The literature indicates that this work goes forward at a
steady pace, while conflicting reports raise doubts as to the progress and
quality of these programs. Most Bloc countries have completed development
or have access to completed studies on the different types of coaxial cables

and their relative merits.
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i11. Production
A. USSR

The USSR nov produces rmicroveve radio relay equipment for operation
in the 2,000 me/s end 4,000 me/s reglons and equipment for miltiplexing 2k,
30, end 60 telephone channels. Witk the exception of the export of & emall
mmner of sets to Bloe countries, the Soviet produnction of miecrowave radio
relay cquipment end the secconpanying mutiplexing equipment has been installed
in domestic systems. Eotimates of production of the Strela M end Strela T,
the R-60/120, and Vesna equipment are shown below in Table 1.& These estimates
vaflect the starting dstes of production and are bassd primavily on the esti-
wated installation of eguipment. They represent minlmun production as they
agsume Tthe operation of only one bruzadband chamnel for existing lines exeept
where availshle information indlcates otherwise.

Althougb direct information on the fastory production of radio relay
and msliiplexing equipment in the USSR is practicslly von-existent, 1t has
been possible to determine the year in vhich pieces of equipment went into
production. The Strels M wag first produced in 1955 at the test plent of the
Scientific Research Institute of the Minlstry of Communications and later was
produced at cae of the planta of the Miniastry of the Kadtotechnicel Industry
{METP). The Strele T, developed during 1955, was in production in 1956. 'The
RB-60/120 rsiio relsy equipment vas pleced in production sometime in 1958. The
fivst aodels of the Yesna eguipment were produced at the Scientific Hesearch
Institute of the Miniatry of Commmnications in 1957-98. The rero-series of
the Vesna was produced in 1959 and the Vesna was bolieved to be in full series
production by Jmnuary 1060.

Tae USSR has not yet initisted the production of lsrge quantities of
bigh capucity multiplezing equipment. The KRR 30/60, wiich can be used in
pairs for miltiplexing up to 60 telephone channels;, hes been produced for
several yeavs. Yhe E-60 multiplexer in 1999 was wndergoivg tests to sliminate
operational defects. It is estimated that full production of the X-60 wns
otarted in 1960. Other malitiplexing equipment for 300, £0G, 900 and 1920
telephone chenpels probably will be pleced in full production during 1961-65.

The ralatively low lewel of Soviet production of the R-60/120 and
Vesna radio relay equipment cannot be etiributed to any perticulsr production
difficulties, %he USSR hes demonstrated the cepability to produce critical
casponents newded in microwave xadico reley equipment such as traveling wave
whes, Xlystrons, metal-ceramic "lighthouse” triodes, and wave guides, although
- tube relisbility and service 1ife still present some problems. The USSR has
not allocated production resources, however, to provide thess coaponents in
guentities adequate for both military and civil needs. Therefore, the problem
of the Miristry of Commmications in cbimining adequate production of the
Vesna and R-60/120 for installstion on radio relsy lines bms been, in part, &
yroblem of priorities for components with the militery having first cholce.
Similexly, the metter of prioritles has also affectad adversely the procure-
wenb of adeguate fastory space for the series production of the Vespa.

Althougk coaxlal cebles with 1, 2-; and b-coaxlel tubes are pro-
duced in the USSR, thewe is little dota available to permit the quantification
ot this produetion. The USSR is kaown to have imported cosxisl cable indics-
Sing that the cspesity for production has not been zdequate to setisfy domestic
roguirereats.

B. Zast Germany

East Gexmeny bhas been producing microwave ¥adio relasy equipment
sipte 19%). The BVG-903, used for trapamiiting wp to 24 telephone chenpels,
has beer produced since 19%52.  The production of %elevision relay equipment
was steried ia 19%% with {he EVG OO0k taelevision vides tramsmitier and the
BYG 905 whick relays the swdio signel. Further improvements on the television
relay equiment vere completed by 1958 and the HVG 908 video relay system went

* igble 1 foilows on p. 4
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Tabhle 1

Estimated Production of Microwave Radio Relay Equipment,
Soviet Bloc, 1952-1965 ‘

M*

195255 1956 1957 1958 1959 1960 1960  1opp-s5™*
USSR
Strela M 10 20 50 50 50 50 50 100
Strela T 0 10 30 30 40 40 40 60
R-60/120 0 0 10 25 L0 50 50 200
R-600, Vesna 0 0 5 10 30 50 100 800=1,250
RYG~903 200 100 50 50 20 20 0 0
RVG~904 4060 30 20 0 0 0 0 0
RVG~905 540-60 30 20 0 0 0 0 0
RYG-908 0 0 0 15 20 40 40 5
RVG-955 0 0 0 15 30 40 40 15
RYG-934, 0 0 0 0 20 50 50 100
RVG-935 0 o 0 0 c 0 0 120-170
RYG~958 0 0 0 0 0 0 0 150200
BUMGARY
Fl=24, 0 0 20-20 L0 125-150 125-150 50-75 0
Fl§-28 0 0 0 0 ) 10 50~75 300
GIT/4000 ] 0 0 0 0 0 25-50 300-400

¥ A unit of microwave radio relay equipment is considered to be one trensmitter and one
rocelver for iniiiating, relaying, or recelving one radio frequency channel in one direction.
% Estimates of production for 1961-65 are extremely temuous, having as their principal
base rough estimmtes of facilities o be installed during the period.
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inte series production along with the awdio rveley equipment, -955. Ho new
24-channel mierowave radio relay equipment wes brought into production by East
Germemy, however, until 1959 when the RVG-934, designed for pulse position
modulation, finaily reacked the production stage. The RVG-935, a 28-channel
partly transistorized set, is to replace the RVG-934 in production in 1963.

It 15 estinated that the Esst German RVG-958, 600-chennel equipment comparsble
%0 the Soviet Vesna also will be in production in 1963. Table 1 shows wae
wstimated production of microwave redio reley equipment in East Gemzeny.

The production of Esst Germsn radio reley equipment was untll about
1955 largely for export %o the USSR and other bloe countries. Since thet time,
however, export markets for Bsst German equipment heave fellen away and the
industry bes concentrated on production of equirment for use in domestic systems.
Such is still the case todey, and proposed Fast German communications systems
spparently will consume most of the country's production at leaet through 1965.

Fagt Germany hss not yet introduced into production the V-60 multi-
Plexing equipnent. A limited mmber of experimental units were produced at
the V8B Ferumeldewerk Beutzen. The operating quality of the equipment,
bovever, was 80 low that the end users would not accept the esgquipment without
further develo;agent; ﬁt—&smm Production of the l1!-60 will Be wad
initiated in ].9 3N o fhHeE sgvipm e2pp4f- 4 s ME A
ANl fecovin f‘f' t/nr@/?'af/pj f’fﬁx a//f’i 1"‘”7‘ been e, tirely Tels f‘"/”k}/;'
In East Germany the pmdncé)on of radio relay and multiplexing equip-
ment for high capacity systems has been delayed priussrily by problems of develop-
went. The repested loss by defection to the West of experienced scientists
end techniciens responsidble for the development of radlo relay and poliiplexing
equipment has set back the plenned production of the RVG-93% emd $58 and the
v-60 from ome to three years. Siwdlarly, the defection of ‘%technically queii-
Fied pereonnel also has adversely affected the development. and production of
mlerowsve tubes and other components so that the problem of adequate suppiles
of thesge compopents nay become a detervent o series production when develop-
ment has been completed.

East Germany produced cosxisl cable until sbout 1957, when, becanse
of the high eost of mapufacturing, this production wes discontipued. The ine
stellation of new machinery st the EWO (Eabelverk Oberspree) probably will
2nsble East Germany to start the production of this s-tube coaxial csble by
1962. A styroflex coaxisl csble, type 17s, hevirg one coszial tube and 16
balsnced pairs, is belng produced presently in Eest Germany.

C. Hungary
Tamgery produces radlo relay oquipament primarily for export to other
Sino-Soviet Bloc countries. The Hungarian 2b-chennel, 2,000 me/s radic relay
equipnsat, FH-24, has been in production aince 1957. The FM-28 was irst pro-
duced in 1960, and the Bungarlen GTY/L00O probably will be produced in 1961.
Estimates of the production of this zedio relay equipment sre shown on Pable 1,
above.

Beleys in production of 4,000 me/s radio relay equipment in Buogary
ceannot be stiribubed to mepufscturing difficulties. Ia Bungary, as in Esst
Germany, the production of the GFF/M000 equipment bas been delayed primerily
by development problems. Bungary hiaz had long experience in the production
of telecommmications equipment end in the production of electron tubes.
This, plus the fact that production fscilities at the Belolannisz Plant are
being expanded, should expedite the production of high cspacity redic relay
equipzeat when development has been completed, )

D. Czechoelovekie
Hierounve radio relsy equizmsnt for the Lransmlssion of television
broadeasts is preduced im Czechoslowekia. Very little ie lmown, however, about
the wlume of this production. The Czech I 11 television reley equipment
opexates at frequoncios Letween 4,500 end 5,000 mc/s. The MR 12 portable
QUrecticnal tranenitier cperates at froquencies up to 9,000 me/s. Both of
these equipmonts weve belng tested im 1939, snd they are to be used anly for
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ghord television relsay lines within Czechoglovekia. It is estinated, therefore,
that prodvction of the DT 11 and the MB 12 will be limited to & small mumber of
woita.  Medwn Selecomminications linee within Cuechoslovakie will be equipped
with imortad radio relay agquipment. :

. yoland

The Polish electronice industwry hes pot indicsied a capability for
feveloping high capeclty wicrowsve radio relay equipment. It is poasible,
bowever, that copies of the Vesns were assesbled in Polend in 1960. Poland
nag lnmitloted the production of b-tube comxial cable at the Kiakow Cable
Paetery, avd will likely produce cuble for othar Bloc countzies. Informstion
dons not pepit the quaniification of Polish production of cosxial csble.

i¥. Uperstiopsl Yeeilitles

At the present time the Soviet Bloc is just teginning to eatablish a
mders wainlive mitl-purpose /multl -user telecommmicatlions network. The need
for such facilities has been recoguized by the Bloc for a pumber of years and
was yeflected in announced Soviet plane as esrly as 1956. Since thed tima,
however, progress on the establishoent of this network aspparently has been
S1ovW.

The two svowed purposes of this modere wainline telecoomunications wetwork
mre Lo increase interurben and internstional telsphone service sepacity and to
aptablish o Bloc-wide television network. Although telavision network service
nas bheen glven the mogt publicity, it is beliewed that the atyalegic implica-
wioms of expanded mainline telecommmnications facilities muy be the primayy
sotivatiog force. Plans call for the use of both microveve redic reley and
rosxial cable facilities in this network. In some inetences 4t is beliewsd
that mierowave and cedie lines will more or less paxsllel each other. The
ase of both mierowaws and cable facilities not only provides a large sevvica
volume potential, but alse reduces substontially the overall vuloersbility of
the setwork. Ceble lines can be "hardened” by turying both the cable and
repeater stations, thus reducing vulperubility to disruption from sir attack
o other ceuses. Micrownve lines, becsuse of the spatial sepavation of the
siations (25-3h mtles); can be emsily guarded, thus reducing valnerability to
azbotage. The dual use of these facilities even on the same route, therefore,
offers advanteges thet may well Justify the asdded cost involved.

A. UssH

The Seven Year Plen of the USSR cells for the establisiment of an
speimabed 30,590 ke. of valn telecomminications lines by the ead of 1965.
Tuess lines ave to provide domestic and internaticoal television network sewmvicd
and interurban and internationsl telephone sexvice. As the fecilities to be
lostalied mre milil-purpose/milti-user and ss they will provide the backbone of
e wainlipe telecommwications petwork in the USSK, both civil and military
Wil shaye thelr wae.

Fropxess in fulfilling the Sewen Year Plesn for main Lelecoppunica~
sioms Maes in the USSR esppesrs elow. These ldnes utilize both microwawve .
mmdiie wlay apd cosxial cable fuctlities. Tahle 2+ svomsrizes the verious
Lypea of equipment employed on thess lines end indicates equipment cepRcity
wotentials, lepgths of Line on vhich the equipnent is employed, and precent
EEPTies usage.

48 can be ecen from the table, the majority of microwave lines in
operation at the present time in the USSR wtilize Strela H or Strels T equip-
meats end only a very few lines employ R-60/120 or R-600 {Vesna) microveve
@ cosrlal ceble focilities. In addition, the majority of the higher-capacity
Lines are not being utilized at enybare nesr designed capacity potentials.

= weble & Follows 6 P .

o
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Estimated Microwave Radio Relay and Coexlal Cable in the USSR
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Equipment  Ceapacity Entimated Length of Lines (im)
Pass Bend a/ Telephone Channels Television Chsonels
Design Design In Opsration Plapned Total
ne/s Potential In Use Potential In Use End of 1950 Bod of 1965
Microwave Redlo Relay b/ 10,200 27,50 g/
Strela M 6 (600; 24 2k cf 0 0 5,000 7.000
Strela T iz o] 0 1ef 1 3,000 5,000
B-60/120 {Strels P) 20 {2000) 120 Cakvown £/ 1gf 1 00 )
2
2-600 (Vesns) 33 (3300) yi5. 500
Phace I & 1,200 o 131 1,500
Phase n‘/ 1,800 - 2 Y ’
Phase IIX 3,850 - 3 -
Ceaxial Cable 1,920  Unknown j/ 21/ i 900 &/ 3,000

&. Page bend i1s thet baud of Zroquenci®s pessed with litile oF £D attemuation. To allow for deviation sad etability of cerrier frequencies only 1/3 6o 1/2
of the pass band may be used for commmicetion. Pigures in parentheses are en approximatiop of the meximm chaonele per ¥ band.
Only Soviet equipment is cited here, slthough equipment from other Bloc countries also will be used.

.
c.
a.
2.
L.

Scme lines carry audio for Strela 7 television transmissions and radicbrosdcesting progrems.

Anmounced total of 27,500 k. reuaining mlcrowvsve breakdowns are estimatsd.

Video only, andlo carried by Strela M, cne reversidle television chsnpel.

An indeterminate mmber of telephone channels may be in use on somwe of these iines.

Ons zoversible television chennel.

According to Soviet literature, the capecity of R-600 equipment will. progress in three phases. Pressntly operating lines, however, are not gperating

up to Fhege I requirements 53 no telephone service hss ag yei Yeen determined.

Similtanecus iwo-vay television chacmel.

Vestaik Svyazi Fo. 10, 1960 gtates that K-1920 maltiplexer bas appeared on cable mainlines.

chanoels in uge.

Inia does not indicete definitely, nowever, the pumber of

An sdditionsl 850 xm. of line 1g under construction (Moscov-Helsinkt via Leningred and Vitpurd).
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: suivasat (B-24) is the highest
sently in usz on microwmve radioc relsy lines. Moltiplex-
snd K-G0 ave in use o mulilconductor cable lives in
itiplexing cguigment alsc bas sppeuved on Soviet cable
ing o & veport ian Yestulk Beywzl.®

inon of plaamed goals and presens shatus, both in terms of
sud eapecity exploiietion, cests sarious doubts at this time

itiment. It s possible that the wajoridy of lines planned are
med upoil the latter part of the ylen pericd, perhaps in 196k
¥ alac be true for cepacity whkilization. Amnouncemsnis by
iesbions coaplaining about the slow progress being made
rLence of nebwork television expanslion and the expausion
hone service, howsver, tepd to diminish these

the sespieion-thet problem areas have developsd.

» yresend time, bthere ave no wierevsve vadio velay linzs in

@ sellites that sxe couparable to the R-G00 (Vesne}
. Thers were scme 6,000 kn. of redio relsy line in

of 195%, hovever, using many tyvpes of egquipment that

in the
in the UG
at vhe o
e up o 2h Selephons chaonels or one television chappel. Pable 3uw
dzes the Kluds of conipsend in use in the Duropesn Sstellites.

polobed cub =bove, both Best Germsny end Bungaxy ave trying to

oo Tesas-btype cpuipment. Belther of these, however, ace ready for opera-
use Eal o ise dete for thely introduciion into wse caunot be

It s believed, however, that the GEP/A000 is in a more advenced
slopnent then the WVGE-958 snd may be the first to become opera-

i+ is probable vhat some of the 16,000 km. of line plaaned Lo be
.s.%’icm‘l By ot lesst 1965 will use RYG-955 and ﬂiT/hOOO equipnente. In

the uae of RFG-050 and GIT /leoco equiyment, the R-600 may alsc be used
Buropeun Sptellites.

Ho coszial esble zoutes are known o be in operstion in the Boropean
Satellites e the present time although plans call for cosxial ¢gble lines con-
:rbing Hnst Gezmeny, Czechoglovekis, Poland, end the USSR by the end of 1962.
lemoniaticn of plons to instell such ceble will be dependent on svellabiliby

of bedmbe ecshie fxom the USSR Poland, or Bast Gevmany. Some type 178 coexial
«.&Diﬁ‘ms haye bosn layed in yecent yeaws, im Bagt Germony, slthovgh these cables
aze wepovied $o Be lnoperabive becomse of a lsck of G0-chemnel telephone saléd-
plozing equipment.

Vo

e intra-Bloe television network {Fntervision), which is schoduled to

eosmect all ﬂw et Bloc cepitols by the ead of 1962, will use both microweve and
sonzlsl ceble facilitics. In the eoarly stages, R-600 probably will be the prin-

ol mem@ew& «a&qa* ipment wsed, but as BVG-950 and QEFP/4000 become avellsble they

he spperently slow progy vess belng made in the installstlion end operstion of
wodern meinlive telscomsupieations faciliiies in the Soviet Bloz bes two fecebs:
slovpesa 1o egbablishing pev lines, snd slowness 4o wiilising esteblished lines
et or Doy caesm:m cyeacity levels. The following ave possible ressons for this
slonmens:

A. UBBR

1. Thers hes been o leck of ellocation of Tesourcee for rveseoych
and development end production of high-cspmcity micyowave snd maltiplexing

1, Gctober 1960, printed on eviicle stating thet E-1920
& op esble mednlines. ‘This report hes not becn verified yet
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Table 3

Microwave Radio Relay Eauipment in Use in Europeen Satellibes, 1960

Countey and Bauipment,
Bulgaris
RVG=934,
Czechoslovalda
DT-11
¥ast German and USSR soulpment
PFM-2) (Swiss and UK)
TR=-1000 (Frenech)
TH-110 (French)
Fagt Germony
RVG~903
RVG-90L,
RVG=905
RVG-g08
RVG-934
ETR-1,000 and KTR~-100 (UK)

Pl
28

Te-23 (Bwiss)

Swiss and t‘Ieét German equipment
Foland

RYG-503

PE-RL/2200 (West Germsn)

TE~770 (French)

Fi-4003 (French)
Buranis

ARt stk

RVE-903

Chanuel Capacity

2, telephone

1 television
1 telsvision
24, telephone
48 telephone
1 television

2!, telephone
1 television
1 radicbroadeast
i television
2/, telsphone
1 television

24 telephons
2, telephone
2/, telephone

1 television

24 telaphone

2, telephone

1 television
1 television

2, telsphons
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equipment becouse of priovities lmposed by Soviet militery needs for other
types of electroniec equipment.

2. 'here has been indecision in alleccating research snd development
and production facilities among alternative systéms: microwsve, coaxial ceble,
radlo scatter, and possibly even long-dlstance waveguide.

3. The Soviets ere proceeding slowly with installation in the early
stages of the Seven Year Plan pericd with the intent of accelerating this in-
stallation in the latter stages of the plan vhen military demends for electro-
nic eguipment msy be proportlionately less.

B. Euwcopean Satellites

The omly known high-capacity microwave systems belng developed in
the Enropesn Satellites are the RVG-958 in East Gexrmany and the GTT/4000 in
Fungery. In Best Germany, the RVG-958 is still iz research end development
beeenga of 1lsck of skilled labor and rescurce allocations. Informetion on the
status of development of the GFT/UO00 in Rungary is limited, but resesreh and
development diffienlties possibly are being encountered.

Vi. Major Geps in Information

A. The ptatus of the OTT/LOCO in Hungery.

B. Produeticn schadules for microwave radio relsy equipment ard cosxisl
ceble in the USIR.

C. Status of maltiplexing equipment development, production, and use of
60 teleghone channsls snd sbove in the USSR, Bungary, sud Emst Germsoy.

D. Yearly plan goanls for installing microvave radio relay and coaxiel
cable lines in the USSR imecluding proportions of various types of eguipment to
be used (plem date svailsble covers only total plan goals for 1965 by major
categories of equirment, i.e., microwave and coaxisl cable).

E. Status of production of micyowave radic reley equipment in Czechoslo-
vakia.

VII. Major Resesrch Gaps

f. An estimste of the total channel kilometers of microwave radio relsy
gnd cosxial coble facilities in the wvarious countries of the Soviet Bloc.
(Definition of chanmel Xilumeter needed.)

B. An estimate of the total pumber of microwsve radlo relay units in
opersbion in the Soviet Bloe by type of faecility. (Definition of unit needed.)

C. Rfaﬁmﬁ&mﬂ; of the estimates of production and of facilities to be
1nstalled during 1961-65.

Approved For Release 19941 PP79801100A000200080001-0

i-v- o e

B 'a Y



